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SZLF* EXPANDING EMJOVASCULAI 8XZN? 
Technical Field 

5 fhii invention relates to iaproveaeats of 

•ndovascular stent 

Background Act 

it is desirable ia various situations that ataas bo 
provided for espaadlag a constricted vassal portion or 
for maintaining an opaa passageway through a voasal 
portion. 

for osaapla, these situation* can bo those by 
esophageal strictures that are eansed by •sopbageal 
eareiaoaa or oephageal metastasis, or those by 
strictures that resulted froa the caacer of biliary 
systea. urinary duet systea and bronchial systaa. 

The balloon eapaasloa has been veil known method of 
•nlargiag aad aaiataiaiag the passageway of esophagus ia 
thasa eases, but this method should be operated 
ropaatadly for lta teaporary effects, aad also it baa ao 
•ffueta «*- **• P«tianta of serious strictures. 

As alternatives, various artificial. esophagi have 
been used it the cases of esophageal stricture., but 
since they have ao constriction and relaxation, the rata 
of esophageal rupture ia high (30 . 401) ia the process 
of inserting then lata the strietural araa that has 
been caused by the caacer, aad the high mortality rata 
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Brief Detcription of DrMrtag. 

«* 1 i. . dav.lopaaat f igor . ^ lllu . tr , tM a 

invention. 

mo.,™. . (tM . , cwtdlii9 M ^ 

invontlon. 

3 1. . dav. l0 p«aat fig*,, of Mld frM# ef tt# 
fir«t eabodlaaat of ta« iawatioa. 

'iff. 4 i. a par.pactiva riav of tha f 4r , t 
•»*odiaaat aeeortlag to taa iav.atioa. 

"9. 5 i. . vi „ of 9hawia9 , fUU ^ ^ ^ 

t*. fir.t -bodi-at aeeordi.g to th. pr ... at lav . ntlfla 
i« Plaead aad talargad ia a laaaa. 

Wf . « i. • p.r.p«ctir. vi.* o£ « Meead tllbodlaMt 
iccardiaa ta th. pr...at ia^atioa that illa.tr.ta. . 



«f . 7 i. . n«r of ah-ia, . , ut . ^ , §tm Qf 
ti» ..coad -bodi^at of ta. pr...at ia^tioa 1. placad 
•a* •olargad la a ltnua. 

■a.t aad. £ OC Carrying out th. lavaatioa 

»or tha parpo. of proaotiag «a ttadar.taadiag of 
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«» priacipl.a of ta. iav.ntioa, r.f.raac. will aovb 
to ta. •abodi-nt. illu.tr.t.d in ta. draviag. aad 
•pacific languag. will b. UM d to d.aerib. the eaa.. rt 
vill n.v.rth.l... b. uad.r.tood that ao liaitation of 
5 ta. .cop. of ta. iavatioa i. th.r.by iat.ad.4, wca 
Iteration, tad furta.r aodificatioaa ia th. lllaatratad 
devic, u« .tea applicatloae of ta. prlacipla. of tb. 
iavwrcioa aa illuatrated taer.ia belag coataaplatad a. 
would aoraally occur of oa. .killed ia tb. act te vhlch 
10 tb. laveation relatee. 

Tig. 1 ia a dmr.lopa.at figure that llloatrat.. tb. 
ualt etructure of a fraae aeeerdiag to ta. pr.aaat 
iavaatioa, Fig. 2 i. . p.r.p.ctl7. rlav of ta. fir.t 
eabediaoat that illuatratoo • fraa. according te ta. 
preeeat iaroatioa, Fig. j u . developaeat flour, of 
•aid fraa. of Fig. 2. 

A fraa. 10 of ta. fir.t eabodlaeat eeapria.a a 
raaaeaabl. auaber of unit atructoree 11 aa above ia Fig. 
1. The uait atruetar. U ia eeattraetad of a vlre, aad 
tb. vlr. i. preferably -da of etaialeea steal, th. 
uait atruetar. ii i. foraed late a cleat* tig.., 
configuration, thereby forming . Mrl „ of ittBig|lt 
Mouoa. ill aad bod. aa «• hm^p ^ Mf# lm ^ 
eada of tb. «ir. ar. joined to each otter by veldiag, 
thereby foralag aa eadleae ,.riee of atraigbt ••ctloaa 
jolaed by bead*. 

rraa. lo ia coaatructad ia a vty that a plurality 
of aaid nait atructoraa 11 eloa.ly aiailar to tacb 
other aad baada corroapoadiag to aaeb of the uait 
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31. 33, 35, 37 act net eoanaetod. Thecafora, tha iteat 
1 o£ the preaaat iavtatlea doae not aevt la a luaea. 

All tat ualt structural, the eoaaeetiag aaabers, 
and thm aati algratioa ...bars * r . mad. of th. saaa 
5 material lika stainl.,. , t ..i, preferably ara gilt. 

Thm fraae 10 U wrapped ia a aesh 91, «ad uppac aad 
lover has of th. maah 91 are folded toward* iaaide, aad 
both hama beeoae reepectlvoly adaeeire vaereay a vlro of 
the ualt strueture 11 la aot exposed. It la preferable 
that th. aath L mada of nyloo aad taa ayloa aesh i, 
coated with silleoa rubbar. 

The aothod of S87 o.j. pataat or a aathod uaiag a 
catheter la which tha ataat of th. iavaatloo being 
eoapreaaed aay ba uaed la ordar to place taa ataat of 
taa pcaaaat laveatioa at a pcaitloa, namely « dlaaaaad 
pact la a lumen. 

Tha ataat la fixed oa inn.r valla of tha luaon vith 
tha barb 411 of tha aati-aioxatioa aeaber, aad though 
tha ataat la uaad for a loaf tiae, it doaa aot aigrate, 
aad la addition thereto, pala that a patl.ot aay faal 
caa ba reliarod, eaasar.d with coavaatloaal stsat, 
aa ooter vail of tha ataat I ia vrappod vith 
U. raxtaeraore, taa silleoa rubber eoatlog oa taa 
*1 can preveat that eaaear call aad taa Ilka 
paaatrata lata taa laalda of tha ataat. 

As a reeult of experlaeatlag taa first asbedlaaat 
of this laveatioa oa patlaata with gaatrie eaaear or 
aaophagaal eaaear, following af facta ara obUlaed. 

a. A patiaat with gaatrie eaaear aad esophageal 
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spreading of gastric cancer eui to Hospital of Cheoa 
Buk aadlcal College on July, 19«9. the syaptoa* of th 
patient voro iaproved after sis tiaee aodleiao of 
anti-eancer. Bat th. patent revlelted to tho medical 
5 college for aa appearance of a dysphagia. 

Oa January 8, 1990, aa obstructed araa of distal 
portioa of esophagus due to spreading of gastric cancer, 
vaa enlarged vita aa esophageal balloon of 20 aa la 
diaaater and 8 ca la length, and then a stent of 20 aa 
10 la external diaaater and 8 ca in length was intubated 
into a strlctural area of esophagus through a sheath of 
10 aa. 

After operation, th* patient vaa able to eat liquid 
food and solid food, and ia esophagograa performed ia 
••▼en day* after operation, a ballua passed veil through 
esophagua without aay undercurrent or obstruction, aad 
specific coaplications such aa tho aigratloa of tho 
staat or the rupture of the esophagus, did not occur. 

After that, tho patient loft the hospital, aad died 
of a generalised aetastasls of gastric cancer oa April, 
1990. however, there vaa no problea vith the function of 
the staat until just before the patient's death. 

A patlaat vith gastric cancer aad esophagesl 
metastasis eaaa to tospital of cheon Bah Mdleal College 
oalag to dysphagia oa March 13, 1990. 
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After aa obstructed portioa of esophagus vas 
•nlarged with aa esphageal balloon of 20 aa ia diameter 
tad 8 ca ia length, a stoat of 20 aa in oatoraal 
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• fault of th. tr.,ta .at, th pati.at wa« abl. 
to at liquid £ od .ad .olid f od, balia. p„..d „. U 
through without .ay uadarcurr.at or ob.tructioa in 
..ophagograa, aad .ay coaplic.tioa life. th. aigr.tloa of 
5 th« .taat or tha ruptur. of th. .sopaagu. did aot occur. 

A. aadical .ppliaaea of th. pr.«.at ia*.atioa i. 
provad by th. .apariaaat oa th. aba™, Miae% ^ 
aapaaall. fore, of th. it tot that 1. latubatad iato aa 
•ppci»t.d ar.a aad i. k.pt, i. .ac.il.at, th. 
ootataadiag .ff.cta that k.ap th. .trictur. of 
paaaagavay .alargad eaa b. obtalaad. 

tho eoaatnictloa of th. first aabodlaaat aa 
•aatioaad .bora i. .xpact^ of praraatia f th. aigratioa 
of th. .taat, bat siae. th. distal .ada of th. 
•ati.aigratiaa aaobara 41. 43 bar. barb, that Jut out 
•ataraally. th. poaaibility caaaot a. aacludad that th. 
barha eaua. a patiaat to faal pala aad luaaa 
porforatioa, ind «aaa tha ataat la artifioially 
traaafarrad to aat tha pealtloa of tha ataat to right., 
20. tha luaaa wall caa bo hart. 

Wf , t la a parapaetlva viav of a saeoad aabodiaaat 
of tha praawt iaraatioa, aad shova that a plurality of 
uait atnotoraa 21, 2a, 22, 24 ara iiakar, baioo 
•apaadiag. ». uait stroetaraa 21, 22, 23, 24 ara 
idaatical vita tha uait .tructuraa of tha fir* 
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Accerdiag to tha aacoad .abodiaaat of this 
iovaatioa, tha ataat coaprls.. tha fraaa 20 fonad by a 
plurality f ceaaactad uait structuraa 21, 23, 23, 24, 
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~l-.iVr.ti* -.^.r, 42 Md 44 pI . c#d u ^ ^ 
-PPT portion, of th. fr... 20. , a . ffM . „ 
"titration Mab , r , 42 Md 44 ^ aiaegt ^ ^ ^ 

f»- of th. fir.t ^...t of thi. lavtatl0B .„, pt 
for th. att ».r. of th. unit .tructnr.. and ta . 1#agth of 
coan.ctin, nanhar. H , Ut ?h . otab#ri t Mu 
•tructur.. hav. ao .. Mlag la ^ ^ ^ 

1-fth. of connaotin, a.«b. r . 3«, 31 in th. .«„ of ^ 
upp.r and lowr portion, of th. fr«. „ i. . Juif 0 f 
" th. l. agt h of th. oonnaoting „ f 3J o£ ^ ^ 

«atedlm.at of thi. invention. 

«» both .id. .. cftloa . of ^ , truetarM a 

24 ... co«. ct .d with th. aatLaiaratio. 42 J 

44 through th. ..eoad eonaaetla*. aufctrs 32, 34. 
» Anti-aiaration ... bar. 42 and 44 plaead'ia L ^ 

ot th. oppor and lowr portion, of th. fru. 20 taT# ^ 

"tth th. unit atwctnra. 21, 22. 23, 24 
B»t th. aati-laration 42 ^ u u ^ etMd ^ 

b. l«r,.r than th. fr«. 20 in di-.fr. To ooaaaot th. 
ta. 20, nnd th. anti-i .ratio. „ rt , r , „ ^ „ ^ 
t. difficult fro. ..ch othar in dia»t.r, i. . valIabl . 

th. Meond c«mactia, 3a , , 4 . ^ 

•««* eatt.etl.9 anfcar 34 connact. . h.«d 311 or th. 

•nd 381 of th. eonaaetin. mhtr «. w , 

«— anoor 38 vlth a brad 442 of 

35 th. aatl-aiaratlon arahar 44 

44. Thi. eoaaaotiea la 

Ptrfoaad by elding. 

Sine, tha dia^tar of th. anti..i, r . tloil mab9 „ 4 , 
44 dapaad. ea 1§aot|| e£ horl|QatAl ^ M1 
341 of tha ..cond oaanactin, „, 34, it i. 
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341 aad banded vertically. 

it is oaltted ia Fig. * that a ...k 4 

*• • a aean la wrapped 

5 around the oatalda of th. fraaa 20. 

*» -t..t 2 forwd aaatloaed above ae.p. 
•xpaaded ual... forc# i9 glvma ^ ^ ^ 

PUC ta. ataat vithta aa ..ophagaa, a g lv „ utrodacla, 
".-My aaea .. aa Introducing tub., M Wph . g#4l 
10 bUlpoa ^ a port., eataat.r m pu.hed iate . 
stricture ia a eeapraaaad atata. 

A. th. iatroduciag tuba 1. rwnd over th. puaaar 
cathatar, th. ea^raaaad ataat 1. automatically aaaaad 
tttt onqtu tad #xpud«d« 

»if. 7 1. aa eaplanatory view C f tba atata that tha 
•t~t 2 plaead aithi. a !«. i. radially aapaadad ta 
attek to tba It 
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A -taut that can b. aaad for patlaat. with 
••ophaaaaLearelaaa. i. d..acib* abov, aad if . ,taat 
*»• faraad to ba cylindrical bataaaa • a. to 10 m la 
otter iwlieatlaa. of th. .uat ar. i« ta. 
biliary, bronchial aad urinary lyataaa. 
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1. A stent comprising: 

* cylindrical £r«. 10 foraed ^ \ pWlty Qf 
S unit structures U, i2 , 13, 14, is, 16 , 

"id unit structura. 11, 12, 13, 14, 15 , u for ^ 
iato a clo.. d ,ig.,. f confi.ur.tio, laellldla , M 
-die., .arie. of atr.igat s.ctioa. m «d jolMd ^ 
bond, ua, . rraMM f , e# fe0 fM# ^ ^ ^ ^ 

10 sulti stags; 

coanacting ...bar. 31, 33, 35, 37, whica coaa.cts 
••id unit structure U, 13, 13 , 14# 1S# w> 

»d . M .h 91, vhieh i. wrapped .round aa ootaida 
of said fraao 10. 

2. a .tut aa olaiaad 1. claia 1. 1 
«ti1gr.tio« aenber. 41, 43 wltli barb. „. iastallad 
in « ceattal araa 100 of Mid fraae 10. 

3. A stoat aa clalasd la daias i and 2 vaareia 
said fssaa 10, connecting aeabera 31, 33, 35, 37, and 
«tti-«igratioa aeabers 41, 43 art gilt. 

4. A stent .. claiaad la elalai 2 ^ 2f - 
sai4 msb 91 eoatad vita silicon rubber. 

5. A a teat eoaprlaiags 

• cyliadrical fraa* 20 foraad by a plaralitj of 
unit structures 21, 22, 23, 24> 

••id unit .tructar.s 21, 22, 23, 24 foraad into . 
eloaad slg.sag eoafigoratioa including aa endless series 
of straight aactiona 211, join* by beads 212, aad 
•xraagad faea to faes into . sbape of aoltlataga, 



20 



WO 92/0*734 

PCT/JCR9 1/000 13 

14 

eomuetiaa vWci 

«tx«ctux.. wlta „ id ^ it — 
5 mmAm ~* ttd P*«ead ia taa 

T "* rtles -- .« 

«• A itiot «, elalaad la elaia la « ^ 
ia Ur »«* dilute* 

«J' * * " — " — i. — 1 

■•eoad coaaactiag aoabars « u , 

P«". MX. 341 a* 9S9uulu u2 ^ 

— -tl-ifntio. ^ ^ ^ — « 

9 * ,tMt M «l«ia«« la cl.i„ 5 aad * * 

*id fr— a , ^ MU..^, 

20 gilt. 1 w * «r« 



* *** nR aa elalaad la olaiaa 5 aad a 
— » eoafd ita .in** rabbar. 
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